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(54) PATTERN TESTER AND ALIGNER CONTROL SYSTEM USING THE SAME 

(57)Abstract: 

PROBLEM TO BE SOLVED: To conduct testing of a resist 
pattern formed by an aligner to correct parameters of the 
aligner on a real-time basis, and to unequivocally 
discriminate a variance of parameters of the aligner on the 
basis of the test result to control the parameters of the 
aligner in high accuracy. 

SOLUTION: A pattern tester 7 is incorporated in a 
semiconductor production line 1 for performing a lithography 
step. The line widths of an isolated pattern and an L/S 
pattern which are exposed by an aligner 4 and are formed 
on a semiconductor wafer 100, are measured by the pattern 
tester 7, and, on the basis of the test result, a correction 
information such as a light quantity correction information 
for correcting the quantity of exposing light in the aligner 4 
or a focus correction information for correcting the 
alignment focusing position, etc., is generated thereby. Then, 
the alignment condition of the aligner 4 is corrected 
according to the correction information generated by the 
pattern tester 7. 
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yfiL/<* — ><D*MB££4,£l::* ±IHU^Xh/^- 
±BttIE**±**HH4. ±Ea£/<* — >0>a«Ml* 

[■1**2] _tE3Hfi¥«tt* JiEHa:/<*->cD« 

(■&«yfiL/^— >o)»s<ta>^>s< tt,-^^ 
_tE»jE««^ja^ifttt. ±Ea(s*«iCc*:yais*4x 

£*,<hl^ ±E«*SSBO)«x*«KU>Xa>iR«tt» 

««iE-r««:«>«>nsMiEiM«£A'r « - * 
raw^ ±E*an*^i/\±a)«i*<DttBicrass 

±E»iE««±a*«tt. ±EflX¥IRlcj:yHX$ti 
fc±Ett»0)ttBlcfclt*a«IS** title. JlEB* 
KB(D«ffi»ttaijc#ffi«»$«jE-r*fca<>a)«ffi«jE 
*«s±rt-r*iii:*i»«i:-r«Bi*aiEKa)/<*- 

>8S^£Bo 

«t«yfiL/^--><D««i:*3fc*»<cas^r*fc«> 

4B«(D/W->8«». 

[«**6] ±.Eai3e*«i*. ±BMysL/<»— > 



^->a>«B*aiSr«cit*»«t-r*il*aiEB 
[S*H7] ±Ea£*«i*. ±Ema/<*— 

&ti«s%SB-£* 

±E/**-Vt*ScSBI*. 

±E*3t*«ic«fe yaift* *tfcattt/^->a>«rtit« 

>*»«-r*Bl3fflL^*t*»»S6B0)II*tt»t*jE 

t±.E«yigL/^*->a)i»«KSt^€>»t>*t*±E 

**#S3t«BO>S3t*SKSlS«^. B«ftBO)Mtt 

*--*Xf4B*aiE-r*fci6a>^^--*X|tiElt«i:* 
±BB3fc£Btt« ±B/<*->«»£BO>»iEl»iB±* 

¥«u * y * tut ftmffiiEmmi~fo c xm%itm^ 

«fcy4dt**tfc^*-*x«jEi»«ici6i:T«3fe^*— 
* xfis *<igiE * +l & c £ t + * b^sbm* > 

[H**9] -tE/**->«S2IB(D Jt 
Ba&/<9 — ><D«*s£*8yiIL/<* — ><7>SMI£a>d> 

±B/«*->«*SIBa)»jEfll«4**«tt, -tBUS 

mzftit*m&mm**>t\z* ±Ba%saa>ajL«a 

±Ba%ttBtt. ±E/<*->tt**B(0*jElt*£rt 
*R!-- > y £ ft*: «H£ffiiE!8»KlC CtSr,U>X 

a>tta«a^»iE s*i* c t t -?z>m*m s bis 

<DB*SSB»iJW->XTA 0 

[H**i O] ±B/<9 — r/MEttBoac^ai** 
±BaiJL/^— >a>««t«yiBL/<^— >o>a«i:a> 
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otitic, ±E«*3SBa>#ffiaft&tf«ffi«jSS*ijE 

±e«*s«i*. ±E/<*->*a*«a>»jE««*« 
¥«icj;ij£jft«nfe«ii«|jEii«icei:r*iB»iii& 

«ffi«*WMiE IS*iS 8 IBS 

[OOOI] 

[0 0 0 2] 

[«£*0)tt*B] iS*(D*3H*lHlB/<* — ><D««Mblc# 
IV Uvy^^XglzKSSti^CD (Critical Dimen 
sion) tiMVmmt. 'J V^^Xfilcfc^x/Bl^Jv 
6«*««0>««l«J|ttH*oofcft D CD$S*sl*. ¥ 

<D-o-c&y. ¥#i*i?&xfia>?*>. uv?77i§ 

x>f h££#>Tl^ 0 

[0003] y vy7 7iw:fet^; c DMMltt. 
y*£**i*c£j&<*o£;ii-ci*5o LfctfoT. cDi 

[0 0 0 4] -«l=. B*««l=fc»t-5#/^>— 

vXh/^-V^Stif^Iil^M (SEM:Sc 
anning Electron Microscope) *$ffll*TSIS: ;1J£ 

*7*>. IMl^fflt^rM^Hfc^yx K/^-xd 
aiEfliaizit i:rs*ss<D&/^^-^ * «je-t & - 

[0 0 0 5] 



[0 0 0 6] £C5T% jft^. BHW3tl^*-a*Sl#o 

[0 0 0 7] d<DJ:5ftU— fMMt£ffll**:tt2SB 
I*. -fr^Trffil^ftT^f-S EM^fcit^T^J^Sjg 

o>»/<^ j« £ y -< AiziSiE^r^ z t tf*imt 

[0 0 0 8] cojc^ftU—lfHtttft^ffl^fcaaSafM 
.fcotaSStlfcUvX h/^^~>CD$^^M<D^$i 

^ > - 2 (7)^i6ic^s-r £ t (7) t? fe & frtfm%\ v$ *t 

It. *5*CDiaS**«jE««tLrB3fe3S«(37-f-K/'C 

zmmmzZcfewm-tz zt^mt ate*. 

[0 0 0 9] Ja±(D<*:5*^«lCffi^TfflS 

**ifc*a>-efcoT. B*««*ffli^r^rt*ttfcui? 

90>4tjE£ y << ix-d'no z t Z^mz+ztx 
ic. tt*«*SttlcB*»B0)/<7>— ^«»*-» 

»*»B*fflL^TB**Ba>tt»*fr5B*K«*I»*> 
[0 0 10] 

EIM3e^»l=J:y»S$tifeaiA/^-->a)flM&||y 
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±EBUfc/<*-><D»«B«i:±Eli 
IE f 6 fc tf> o z> a- - 1> X«iE«*R t £ 6 cfc 3 IC L 

[001 1] >«asgs^fci^r 

- > t no / < * - > t m y ii * ti * it y ■« l / \° * - > <o 

— >*^ja-r*B5lcffli^P,ti*B*36»<DB*«ffi*« 
IE t 4 «> 0>« jE tf «*<£f* * *t 4 o 

[00 12] C(Dt*;..fl4/^->©««RI, "Ttt 

KS. M^SlCcfcoTaHSS+ifcMiyigL 

•±fl»SI*. -(DB*ft*M6»I«K£* B:fc:fcg(Df£ 
* B jfe 7 * - * xMttKfi JS# t icrt»»«t L 
r. Bft*«t*|jE-r*fc«>0!)*B*|iEfll«fc. H*;? 

*>xt£S£*iiEir z>tztbo>z>*- -t>*miEmmt £ 

[0 0 13] ^*t6*B»jE««l"fc^^— *XtSlEffiSI 
I*. B3ft*BI=«ftft**t*ctfci&* 0 fir, B*i£ 
itlt /«*->»**B^^«ft»*"#tfc*B»jEfll« 
rc(StrB**B3b<*|jE*#t. axttjElMRIcfc 
CrB*^*-*XfiBA<t*iE*4x4zi:frfe* 0 

[0 0 14] £fc % **Wlc«*B*3tB«l»*>X-rA 

/N±lzbvx h/^£ — >*^rit-T*l8l^fflt^*i*B* 
SIBt. ±EB»KB£JBl*T¥#(**x/\±lc»i*S 
JtfcbvX h/<^->(DttS8$*^»lcSI*-r*/^^- 
>ttSttB&&tt*Tl*«. fit, co>B%SIBM» 
yXfAtli, ±E'<*->tt»«BA^ 0>fc<£fc. 

<DBBT?db/^->iDfl/^->fc3ft«ltyiS*tt«liy 

Eae#«fc*yanES*tfcait/<*— >o>«ifciiy 

S^fifc-r*BlwfflL^*t-6B*KB0)B*ttffl*«jE-r 

«fc«>a)»jEflWB***-r*«ijEflWi*«*at £<■ 



±Ett2EflMI£ift¥a*<. ±EBa:/«*->a>«« 
Mtt^±ElRyXL/<4r-->a)lt(IHttj:^&«|&4i« 
±EB%SB0BftttttK£flt*R£» I^MOifS 
# t MX y it- - iJ X&B0B2 t L r % 

B**B**liE-r4fctf>(D*««jE««i:. B*?*- 
* X&B £ffiIE -T 4 fc th<D -? it —1) XtfilEtf $B 5 

fir, BftHSBI*. ±E/<*->«IM©*l 

j**»rz * y ±j£ s Hfc5ta«iEfisiizE£ c r 
w «fe y ± j* a? *t fc 7 4— * x«5e««hcjc c r 

M# 3? * — -h X <i B & IS IE * ti 4 o 
[oo i 5] C(DB*aEBtt»*>X7 L Alz«k*ttf. A* 
— >«»»Bu:a3i,vc\ nia/^*-->a)ia«K»tftiy 

fiBO)K«rt»i:lcfifc»»)lt**tT. B*5ftB*tijE'r 
*fctt<D*»«jEfll«fc* B5fe37^-*XiiM^*fjE-r 

B**«*<C(D3fe««iE«a^jCi:rM|jES4t. B5fci£ 
BCD^Tfe 7 * - ± X <&Mrt< C (D Z? it— ± X MJEtRfff 
CTffilE£tiZ><DV. BXKBa>B5ttttB«a«9f=«« 

[O O 1 6] 

[*«JB<DS!fl5<Dfl2»] KIT. ««no>XlKa>»fll£HB. 
[0 0 17] *56WI^«*B**B*l»v>XTA*affl 

to ca>Hiic*-r¥»f*»a^-f>iii. 
[oo 1 s] ca>*3W*»ss^-r>i icfci^-c. 

^x/MOOlt 5fef UvX ha*«B2IZ«ftaSF4t 
4 0 U^H*8l2lt «*6**tfc*##^x/M 

oojbfcuvx h*t»$**-r*. cttic^y. #^{* 

[0019] uvx hift^i 2 izj; y b hltW 
Bftdtu bvxhMjjJhfc^i^i/Moo 

3fi. tttSStifc*«*^i/M oo±0)UvX hii: 
^It^'j^^ISft^o zitlccky. Uvxhlf 

[ 0 O 2 0 ] /jD^5&*£lsS 3 iC y > ! j '> «is»^ff 
t)tifc*#»^x/M ooi*. ;^|c. B*SB4rc«|& 
**t*. B^SB4li. ftSt«¥«fflR/^->i: 
^Pe;Lfc/<^— >u^^;^^ffll^r. ^#*Oiai o 
0±|c^fit**ifcUi>X hB*B*-T*o -ixfzj: y % 
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^^x/MOOi^l/vXhlC, 4^i*(s]£&/N 0 £ 
[0 0 2 1] B*»«4|::*y UvX hmtfMltZtitc 

hHlc»L-ca««aS^fT5o fir, 3S«SB5lCj; 

jia^ic^y. fi»o inlf ^ ««-r«**(*H 

.«/ — ->lc»Jt Lfc U v X h / < £ - > <*>tx 6 ^ 
[0 0 2 2] a«S«5lzJ:ySflk«lS*tLTU^X h 

>35<^$*ifc*3li*^x/\i oof*. ;*ic. im 

1 0 0±0)L/yX h/**'— ><Dttffi£3fc*«l::tt*-r* 

^t^^yilL/^— > (&IT\ L/S/<* — > : Line a 
nd Space Pattern <tl^5o ) 0>lMB£l£» Btt±L/\^ — 

Song, =3>^^ h*— JU9K«0>3He«€4T?. £ 
fc. /<$->&^£M7i£. B:fcigm4i::;fcit£7 r >f x 

[0 0 2 4] fit, *»*Sig7-f >1 iCfclNTfi. 

7 ^<*^x/\ 
1 O 0J:l::ff2J$£;h,*:U:*X h/\^ — >CD^S¥'J^^fr 

^ttfc#Si*Ox/\1 OOli, Wp^iMtLtUv 

[0 0 2 5] l/5Xh«IM8lt ^m D °p^x/\<h^J 
Bf**lfc**»Ox/M 0 0±(&UvX 

silt. a»-r&. ctur^y. i#^^x/\i oo 

T, U^X h/<^ *tlfc^Sft:^x/\1 oo 

[0026] c<D*3H*»36^-f>iirte^rii. ¥3» 



h/^-^MStlfcittD^'Ji/M 0 0 
T*. ^Fap c 2,^x/\/)<^XfI^t^^tL6^Jt^^L<i£ 

[0027] r**>*>* zh*tflw vy^^xmzjs" 

am^*t&a>rt<-ii&ftT*fcy. i/vxh/^->M 
tes&sicit^xu^x h/<*— >«aas*<*L<>i 

/\<7)*^t>ftSO#^«:^xA\^ati5LT«IS^tTt>. 

ttitwft^aiccfc y i/vx h/\°^->cDtts^jsT^+L 

[0 0 2 8] Cttlc^LT. ¥«{*B&7.<f 
Tit. — >«S3£«7 <h LTitiKtt&31itJtrf><&^ 

0)/ — 7 *»»^x/MO 0 JilCU^ 

*&£*LTfiy* l/vXh/^->«*?W:*?» 
Ox/M OOfz^^^^^^^cfc^l^^^tt 

*>-ca*waoa«iicfts^i/\a>^s*ia^i:«is 

[0 0 2 9] -(D¥»{*«fc^-f >1fCfclxT 

i*. /^->^^M77b<. tttestifc^awt^x/x 

jE«*S*«LrB3ft««4lz^-f-K/^y^-r*J:3 

fzLTi**. fit, B*SI«4a)B*«ffl36<ca>«jE 

[0030] CZt\ M^x/MOO±|:M^tl 

[003 1] 7 tt« u-*MRtteJH 

t^cii^x h/^->a)«»$«*-r*ta>-efcy , 

Will 5 i^. **f*^x/M o o^ff^: 

[0 0 3 2] C(7)^Ji3|)X^— v 1 11*. 0^11 ^fSBJ 
^f-yl UtCWitifcHMi/M OO^ 
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x/\1 0 0jIIM[:il^lJ:^f:i6(DZXf-y 
<t % i£^#^ x/Nl O O£[5]$E£i±£f-&<D0X^— v 
i^#^x/\1 ooj»>LtB2t6fcAO)»f 

[0033] ^(o^mmnt. mfe<D&&mpjj 

" [0 0 3 4] CCDKBBJ^iH 3 <t LTI*. 1 SO 

-3 7 0 nrn<D&ftmi,-Vft£ftm?&mft1&ls--*f 

AGS4^1i>&£rai^:;;&:§:2 6 6 nmOiiftb- 
±IBY AG»4.J5Hatta*7 10-74 Onmi 

£$*ytBL*:. ;&^1 9 3-1 9 6 n m*fj£<7):£@{* U 
— +J\ K r FI^>7b-t A r FI^v7U — "*f % 

F2i4v7u- <f«*<Ki9iftBi 3<hLr^5§r*fe 

4. 

[0 0 3 5] CCDcfc^l^^SO^^U— *f5fe^a3^ 

t\ /^->&St^M7l*. 4^{*Ox/\i ooJilz^ 

[0036] titz. z<D&mmw7\z. mwatmi 3& 

— *%\z&ymWZ1xtz\sV>>\ h/^->*^(D£W 
[00 3 7] ::t\ c+LbffBB^^SSl/««^3g 

>X 1 6l::Airr&o ::t\ pJ^itN d z?* )\,$ i 5 
I*. mwftMi 3^^>th^$^fr^n^u—tf^^^ 

[00 3 8] a>f>1fU>Xl 6lzA#*L*:tg*mu 
—?*!*. CC0=3>^>-^U>X1 6lrj:ym5t^tt. 
*>v*>£ 1 7 0)tomz&&T&o 1 7 I*. 

I*. ^Wyt¥%.m%s (AOM : Acoustic Optics Modula 



tor) w&vtxv* cy»fln zomwo^tv. mnm 

3fc £ S »j»*©IBHrt T* g ft fc mm? £ C £ A<Rlfig t ft 

u 1 *B»r3fea)^tffiPBi^-f ^**fflt^r«iyai*r«fc 

[0 0 3 9] ^<D/^ — >tt*»«7*fflL^T. 

1 7£t£l*. 1 7A<, ft] 

span 2(D«»izitcr*n»u— if«o>aiaxf*aBr 

[0 0 4 0] 1 7 £LTI*. 8B915fc3Kl 

[004 1] »>*?9 1 7$»«LfcKrt«U— If* 
f*. *:7r-f/<1 8£frLTHlE«»tt1 9tf>ffi|fc@lC 

b^rv^U:i< ^^ic. Rg^*3Sl 3^t>E«ffl3ta) 
teffiSfeffil 91*. RT^ttiDfil^SR^Hau— «f*$RgM 

[0 0 4 2] EsJKtftgMfil 9lcra»**tfc3gn»U— 
*(*. C0)iatEtt»«l 9£5feS£-r**— ^-RBIB« 
*«Sf53>f^l/^2 o. Bscsy 2 i . tgf? 
» l J2 2, 3>f>^U>X2 3£IR*a!«LT. S* 

[00 4 3] «3fef— AX?'J 2 4lcA»Lfc*n 
^U—tF*!*. AX^'J 2 4lCctyS 
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lM=H[SS-r4 2*eia>it«Mi*rt»l^»»**i. *<d- 

Xtf. ilfttf-AX^y V$ 2 4lC<>:yRM**U ffi* 
A^^e-AX^'J ^ 2 4£Si®-f £ e 

[O044] l*f-AX?»J V$ 2 4\Z£VfcM£*l 
tz-J5<D\£1&m?tf&ft<Dmt. 1 /4;&^}S2 5£^iE 

ZtlZo -ttfZcfc y. *S*Oi/M OO±0UvX h 

^ND7^i^1 5^b^ftly>X2 6ft0S3t^i 

[0 0 4 5] f-fc. «*fcf— AX:7'J 2 4?iijgL 

TfeS^E-^ 2 8lCAItL. CKDTfcS^E-* 2 8fC<£ y g 
5fc£*l6o -C-C. {g^tf— AX^'J 2 4£^L 

T5fc»^-* 2 8lz£ y«*stt*«*o>i«ni*«» 

fel^T* i*e-Ax^y 2 4iz^ys»*tir* 
#{*h?x/m oo±0Uv7h/^->i:i|j^W- 
,*<DBt»«**»<0*ttt:«H«A<J«yjiOo Lf-A<o 

§^E-$ 2 8lC^yg***t^f&*0)lt»ffi*J*^<D5t 

[0 0 4 6] »f3t<DBB»3fe«* : E-*y>y 
-r^5feM^-^2 S^rLrii. ^^^U—tF5fe 

CDC CD (charge-coupled device) 75 ;* 7 A^l^ft 
£o CCD^M^E-^ 2 8I£. aS@!»2 9lrJSja$*tT 
fey. *«Lfc**«ft«#lr*MlLT. fSUIe]&2 9 
icttte-ricfeolz/cfSttr^So W^lHi?S2 9(i. 5fc§ 
=t-9 2 8fr£.ft|g£*Jb*ft{|«*i&« SR*M»U— 9 s 

[0 0 4 7] <ce % Tta^-^ 2 Ltli, gftLfc: 

■J— ^^TfcS^-* 2 8<hLTFBl^<*:5l::LT 
[0 0 4 8] — >ttaSS«7-ei*. ffiHttfiM 2 

««@»2 9 ic j: vmmzhtdmvm u— *f»G>w 

x/\1 O0±<DUvX h/^ — >l::!PJ|**;h*SRttl«U 

— »f*a>iH»*il*MTr*«fc3icLrt^. Attnc: 
tt. H«BB2 9lc«fcy]|u$H^«^iMu— ifX(D« 

BfiSlcift-3< £ % MM1 2tt. 1 7^i:t 



[0 0 4 9] *fc % C0>/*$ — >8iaSI«7-CI4. frl$P 
»12A<. C C D* ^ 75 J: y ««Ittlft9l 

T-1 4(D*>t7* tia«*-frr. BSW3fe^*(D*>-w 
» 1 7(DHnitff«««P^&^&tiVttT>ft«. -Oct 

< Xrtt* U— If * * Rtt £ * « Z. 1 *<T?£ « . 
[0 0 5 0] 3MH*^x/\1 0 0±©UyX h/*$ — > 

b>X2 6£iSilLT. 1 /4*ft«2 5lCA»-f<6. 

fir, i/4««tt[2 5rz«fcy!ttt«*a)*i3*si* 

3f*^<Dsst*. i&siTfc. *iz«5te— ax 

Mv> 2 4i=*ys»*tt.fc-it«Mi*rt»a>*ttt« 
^f^a^ii^^cD^'cfe^^T^ i*if- Ax^y 

[00 5 1] i*t-AX?'J 2 4£5gi£L*:&^ 

lfcu>X2 eic^yffi^stifcu^x h/*£— 
Bttiltt*7>i 4r=«ky««**i4ci:icft* 0 

[0 0 5 2] C(D/^$ — >8aE3£«7l::j3lva** ft® 

y. ie«***3ft««i***Lri^«o 

[0053] ZC-C. 5tib>X2 6irLTI4. 

it. BBPfBtNA^o. 9gJta>KBBP»a>u>XA<fflt^ 

2 6<tLTffiBaP»a>U>X$fflt^^Ct^. tttDft/^ 
[0 0 5 4] MttHttK^I 4<tLT(4. «^ 

4 <t LTv srnau— y«i3Mr«ra«vi^c 

i*. ®«»affl=i>ei— * 3 i ic»«**tTL^*o * 
it, ca>/<*— >«a»«7fcj3L^ri4. 

^3 1 IZj:y»«*tl/=*«H*^x/\1 OOJKDUvX 
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[0 0 5 5] fe*>\ CG)1H»»«*T-1 4 1*. ft&ttfll 

CCD^)>7 fllttlStt^ 1 4 <h LTffll>fti§£-|Z 
l* % CCD^^^A<^;U^x^(Cj:y 5°CfiJg£T:# 
»S4xft«Ji6£fcoTl*4C£j&<a* Ll\, ia±tf>ckd 

mmm+i 4iZcfcys«$tLfc#«{*^x/\i ooio 

[00 5 6] — >«aSM7li. »«3U>X 

ML * e«*¥S07t-*xttBSUit4 

[0057] iaffi<©3t^a«*fflt^=«is^aTfi. 

— *Xtt^<DlJ§^£fT5ck5{CLT^ft*<. sg9i3fe£tt 

[oo5 8] f:r\ cco/N°^->^gg7r*(i. » 
m#a^-fe>^3 2^u>x2 soia^tcK^L 

&J£^-Cfc£4^f*^x/\1 O 0<tOFBl(7)5§gt^«|£fi 

;fc>*>. — >ttfi£B7 -ci*. »«8«aHr>-* 

3 2<b. M»«|S1 2<t. HJgjX^-^l 1 COZX^— v 
[0059] C<D/<*->*$lESM7IZfclNTfi. 

=3>t°o.-^ 3 1 IcGWS^Jtfto fit, COUvXh 

/\^— >coii0^ij^$a^^=3 >t°zL— ^ 3 1 \z&ywi 

M1L> StfrfftCtCicfcoT* UvXh/^->0) 
«UBa>***«fT*5*i ft - 1 iztj: ft . 
[0 0 6 0] JU*Mf3l*. /^->^f8i7li, 

XDU^^^^CD^^D^T^^^^^-rfto -?-L 



5o 7 1* % ^9^i/m oo 

*lft»yiIL/** — LTM^tlfrL/S/^-> 

<D&mzfnyj"< )is£ftj&Tfz> 0 fir, c<z>l/s/* 
[oo6i] w*tt>a>ag*s»i*. ^swssfi^-f >i 

fto 4 £ 3H*»3a^-0 1 dfcl^TI*. /^^r~ 

>*»»K7l=J:fttel±a>aiS<e*lc*^i\r. 
Oi/\ioo±i:M^tifcbvX ^/^ — ><D^m 

£Mt*>4i* UvX h/^ — XD^^^-Cfcft^^iJ 
K£'*Lfc¥9tt'>x/.\ 1 O 00^<mSOx/\<h lt;^ 

«H^fcf|^i/M OOliUi/X h/^->St 
«QS^t^t,tiftcfc5fc/d:3?*t-Cl^fto . 
[0 0 6 2] — >«««fi7ttv VL±0)£o 

«»«»*tff5« -ft^CD&^ti. M^M40>S3fe 
«^^ffliE-rft/r^lC^<i:^tLft^(D-Cfcy. C;ft£> 

MiE^ftfcai!)0«jE1R«$±A^ftMlEl*«£fiKASffi 
3 3lC«jg$tLft 0 

[0 0 6 3] «jE««£j*»3!fflJ 3 3 I*. 
£13. ^^M4(DS5t5tS*aiE-rfttc^(D 
JET «fcaoo>^*-*x»]Efll«l. S«KB4^«it.ft 

aiBU>Xa>J|R*«»S«jE^«fcto(D«ia«jEfl|«. 
S5fe^M 4 (&«®Sft-*>«ffi«l£f$ MiE-T ft 
ffijEtf«^(7)Sli*SiEtI«^±^-rfto fLt, MjE« 

*^a4iz«^ft 0 

[0064]^|;, CCD/^->^^®7{Z^l^T 
I*. ^*g^tvft¥^<*^xy\1 OO^IC. CCD^t*0 
x/\1 0 0±|rjf^^tt/rffll£/^->CD^itS«i:L/S 

««±rtteaffl3 3iz«is-r«j:3icLr^ft 0 

r. /«^— >«a»B7i* % aiE«a±dt«is« 3 3 ir 
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>a>««R») tfrz>mz>tiz>mftmw4<Dmat§k 

tbo 7 * - ± x ffiiEim t £ ±fSft & ± 5 \z L X * o 

[0 0 6 5] 4^(*gg£^-f>1 ICfcl*Tl*. J^-t<7><*: 

ox/m o oic^££&^*<m?tu toy^mm 

3 |z £ tj £j£ £ tl/c&a*SlEti$g^^SM 4 IZ ^7 ^ - 
K/vv^^4x^cfc^lr^^tiTl>^ 0 fit, gftigS 
4<7)g^tt^^ ZHt>ffiJEmm\zfcCX*)7)l>*J2± 
\z&JE£HZ>^t\z£r>X. mit&m4<DM'm<?Tt>ti 

&&o\zu£tix^z> 0 &\z. ^(D^m&m&^-oi 
xit. mtfc%m4iz±z>mi?t#im : £&:j£-fz>±xm : b*: 

J&<* — >&&%W 7frt> <7>tf iE«lf $BICJE CXVTJls 
MzffilE£tiZ>^t\zts:Z> 0 l^ot, CCD#« 

[0 0 6 6] CCT*. /**->^gM7fzfcUT. m 

j&Tz&mcD-Mizusx. mtettoizmwrzo 

[0067] B3feSM4f;:;fclt£B3fc3fcg£. 
x/\1 0 0-tlC^J«*nfcBtttt/<* — >-V>L/S/<* — 
XDt8W£0)imSI*. H3|c^-rd:5ir. S3fe^M4|z 

4^{*^x/\1 OOJiir^ 

[0068] ^fc. mftSimnztertzmit?*- 

itWLt. 4Ug{*^x/\1 0 0±(Cff^$4xtnBttiL/^- 
>^L/S/<£ — >0)«1ia>Bi«l*. 14 (a) &tfB 

4 (b) Cl^-f £ Ii/^->tL/Sy^-> 

— 14 (a) {C^-Tc^f^ B*SS 

f*. 14 (b) {C^-T^l^ R*S«40)B*^* — 

Mlc. ffltt/** — L/S/^->«!: 

Icj$@ 4R^fr{Jc#-r 3 - £ #tt £ ftT t * 6 o 
[0 0 6 9] ±j$Lfc/^^ — >^*^g7iCfet>x\ B 



[0070] L/S/<4» — 16IC^-T^5 

l6fCfcl^T. 3fc3*MBSliD/ (C + D) tt^ 

So tit, l/s/^- >ufcit*«isr*. 17 
(a) ic^-r^5ic. H-ffiPBiffl*jaizteit-&/<^— > 

I*. 17 (b) \Z7jkt^5iZ^ /\$ — ^^zL—^*(Dffl 

[0071] ±»Lfc/** — >ttS£a7irj3ivcte % 
3tLt, ^#tt<DfiL^u— ^fft£fclJ*^r 
[0 0 7 2] MIC. ±aL/=/<* — >«aK«7lC*5L^ 

ipLts-e-afca&ic. natty 1 2 0>&bc:* ©i*.tfi8 
it. u±<DMizmj££tiz>*,<Dxi*tj:<, m^mmtu 

SL/S/^->fC t i:or*^$*iS2^ia±^^lHl 

r*fcor^«t)^t>o 4^]aJicD^ls)tff7t^. 

[0 0 7 3] L/S/<5r — >(0»«*»|^-r-5IBlC3fttf) 

e»*ts*^w*B!Rr*. 17 (b) rc^Lfccfcdic. 

tel^Xl*. 17 (a) fc^Lfccfc^lc. H-ag/^- 

v yvz&itx^ v z?mm * ^ - > 

17 (b) lc*LfcS««i:*/^ — 
t^"tt\ L/S/^-><D|8«<z>*SSnr«Bi:LT 

[0 0 7 4] ttfi. 4^H*^x/\1 oo±i:»«t4tt 

fct<D-Cfc*U*. 17 (a) IZ^LfcWlClSti-r. <bf<D 
«k56M-efcottJ:^. |glc. *^[S|/^^ — 4» 
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[0075] */c. &L±<omviz* &mm&&$mi£t 

[007 6] BLtli* L/S/<£ — >tiOMM££ 

-r^%L/s/^->a>«Wi*<ft*»«Blft*St 
[0077] *^^afflLfc^#»aiJt^-r>i izfc 

Xgj!>McJ:oT£<fc£«h^A<£l> 0 L/S/\°£ — >!:: 

^$50%i:LT^^o -*U£. 17 (b) IZ^kLtzB 
[0 0 7 8] 7 "Cli. ±21**1,1:3 ft 

fflU *TOl::;:B»£LTfc^/=@4 (a) »tfH4 (b) 

M§|£®£/^->*>l/s/\ 0 £-- >*»*-T 

[0079] tZZT*. f5«OiAl oo±rc»A$ 

M>» (/^->T«l»a>««) ^tfcott, 

- 7 1= <fc y * tLfettNMtfMtt o fc t <7> 



/ — >G>t»«fltl* v -V X h 7 *- — * X CD £ # fCit-<T 

7 IC £ y Mft * tl «SA/ - XDfiMSffi tt*?tXh7 
*-*X<7)<h£|zi±^T>J^<&£o fcfc. (D9lc^-r 
iKh-MMIIi. SEMIicfcUISLfclr^^o 

[0 080] ^fc. ./.<.*->«-*3t«-7Sfflt\rfflat'/r 

* - >a>H» * £ — VOiMlfiteai 
3E-T*^a (*7:73|-— *XT**) 

KiM/)^btl^/^-^Igl7(^7t-^Xa 
Stt. /^*->tt*K«7<D*¥*0)Jtt*^(D|g»lC«fe 

y. n oiz^-r^3ic. sial/^ -xD^MiCct o 

[008 1]-^ L/S/^-XOSra^lCfc^t 
(01*. /<^->«HESM7CD^^— AXttltfSfX h 

7*- -*-x<D£#-cfc4. -rat>fe. ±^l/-^-^^^ 
o>=3> hiai^Sbtii»/^-^f8i7<z) 

#*> ft C ft „ 

[00 8 2] £l_t<DC£*t&* /^-^fgl7(D8 

effl£ir e fcyf5£*ift/^j*-*ii % — >J^ttlztS 

fit. 7KhA»Sffl. 0>3O<D/^>-$-Cfcft o C*L* 
3 0(0/^7^-^$, *«rirajSLr*3l^H4 (a) 
Zilfm* (b) . 17 (b) % B9, HlOCD/<^ — > 

[0 0 8 3] lSl±»WL/i:a(£Haic*-^L^r. A^r- 

* — >0)»«ffi. B3fe^M4(zfclfft7 r ^^~^xa. 

« y (D ^ l^SS(7>^J|X^ * / < * - 7 <7>^;^ 
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[0 0 8 4] fir, S*K@4lCfc(f^S3t^^-* 
[0 0 8 5] >8S£gfi7l::fclvCI*. &Lt<D£ 

4 co^3fe 7 * — * x {£B $ffiiE-r £ fc <fc(D 37 * — j] X fjg 

*J*-r*«fc5l::LTl*4o fit, Z*i£>Z>* — t>*ffi 
jEif « £ 5feS4f iElt ffi £ £ I^Si 4 lc :? * — K/< y *? 
lit, B3t*B-4(DB3fe*ft*a«Ilc*iJ»-r«J:5lcL 
tL^ 9 z*Uz£y. B3ft«B4lc«fc^B3fettffi*a^ 

-*Xttlt^-/^- >fefgl 7 <D*SlEtS$glZ 

£ ct y r;u* * aic»je * tt« - 1 icfc y % ^^ B °p * 

[0 0 8 6] *fc % — >«*SSB7(Ci3L\rtt. a 
5£f»J£££yft±£t!\ MI=B*3SB4lzfclt-SJ»Stt 

»£«iE-rs fettle ±aLfein/<ji- xommtL 

>«*SSB7J4. B*«B40)B^*aiBU>Xa>JR» 

ffliEtf^^g^SB 4 ic ^ -f - K/ < ? * r £ £ 5 lz L r 

[0 0 8 7] £t>lZ % /<*->«tt»B7|Cj3LvCI*. 
BXttB4(0ftBE»tt&i;«ffi«M$MliE-r&/btf>lc % 

<M>fc<£*-*£*ffi-r4l8tz. *i#0iAi 0 0 
±ORff^o)g3fe^>r-;u Krticj3it*a»(DttB^r«i 

o -t<DBfsa>B3fe ^ -< — ;u Krta>«S<DttB i= **t* ti 

«atSB7ic^y z*t&«»o)«sffl/<^— >*asg-r 

^c^ircfcoT. Br^0>B*7-f— ;uKrtlc*5lf-&BH 
«®&B, r«Efc%. S*Sl40)fi;1i&u:iIi 



5 1= LT» €i*ifc«a«ffittBlcH-r 6if * lz L 
r. B*»B4<D«ffi«tt&tf«ffi«»$tBiE-r-6fc«> 
a>BBi»iEfll«l*B*3ft«t;6«iEfll****L. Ctt 

[00 8 8] ±&Lfr/<* — >SSSSB 7 |CfcL> 

Tfi. L/S/^->0)L (^>T» CD*§&£3*:*l£ 
SfclcREU T«AWcJ:yft¥nftM«K3eLr 

[0 0 8 9] £fc % B*»S4<D*^3g| Z= ,- 7 j| R g 3& < fc 

>«*»B7^fct^rtH«ic. sfe^wjEHfta) 

80E«B7l::Jsi\Tte. LyTS/^* — >0).tt*«)3£«. 
^4iCD ^Sf-^ »31-r * C t iz J: o T . m^^B 
4a>**36l=-j3Ct*=3'7i|R2|a>ttffi*iEtlL\ B«A<fe 

[0 0 9 0] &tz. B*SIB4<D*^Sr=5*ffiJR«A<& 
3*§^ B*«a««lcJRjS(aB^B**tt^3S»*<cfe 
<*Dt>*lTl^o L^<oT, #Sft:OxAlOO±|: 
07 (a) \~7fiLtz&?te#&m'** — >$»«Ltfe 
— >«S»B7lcJ:y % C©«»ffl/^->© 

f^c^fz^y. B*3SB4 0>i»Bii|R»$ieBLr. m 
1* ^^^5tSB 4^^-r-K/^v^f^c^ A< wtt-e fc 

-So 

[009 1] — >«*»B7-Cf*. ±aLfc 

fz^-Tcfc5lz. BHH/\^ — >ct7-f V U— ->3 — 
>£:«<Bto»^$tt/!:HB«^^l=LT. Btt^^-> 

-tKZcty. ffllt/^*— >i:7Y VU— v3>/<^ — > 
t<7>Bte«te-B-«a3&<«**ix*p fit, c<7>cfcdfc: 
B*SB4icisit-6B*3?-f-^Krta)tt»jia 
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*tt*«£m\ c;K&i::»*#Ba&&;hfc»ftl::H\ 

[0 0 9 2] *«W**fflLfc*3M*»5S*?P-bX 1 iz 

B*£B 5 re Al»ASttB6lc^ 
h^-^^S^tT^^^^fc^oT^^o Lfc 
*<oT. — >«S8 1 7 ^ bS3!8 1 4 7 - 

»»7*t>B*»«4^<D:7*— K/<^*l** *-<Die» 

[0 0 9 3] — >1ft£g«7l=fti;vCtt* DSffK 
SlRl±3F1±*fc«)|Z. it^^{*Ox/M oof*? 

<oa»jiaftN-c?^^b-r4^i:-e. (-1/N) V2|cfiij 
Lfc»Wi/M 0 0*zH«r-r«Ci:tt. HSIKJS 

[0 0 9 4] 

l**ft*B3teSHa>B**«a>K»£* m%?*— *X 

u S3te^®o>»**s^ffl 

[0 0 9 5] *XBl::ft«B%SBMfiP2'X7Xt 
v^v^xgictei*rJBt*£:h£B*3£Ba> 

[B1] **Wlc«*B3fe*««l»i/X-rASafflLr 



[B2] *«B8*BfflLfc/<*->«fiS6B**^«5t 
0T&&O 

[B3] J:C/<* — J: yassttfc«it/< 
l/s/^— >0)IMIB^B%ttBI=£it« 

[B4] ±E/<*->«*«Blcj:yBS$ttfcaUt/< 

it*B3fe7^'— *xttBt(0Bi«*^TB"-C3Sy. ' 

a>l»«£*U (b) l*L/S/<* — >ti*7t- * 
X{£M <t G)Mfit £ ^ L T -5 o 

[05] ±E/^->aa»Butet^TBi^/<^— ><z> 

[06] ±E/*£ — >«5S5S»::j3l*TL/S/** — > 

[07] ±E/** — >tt5e»«lCfcl\TL/S/<$r--> 
<DB«A*t> — >a>B«B£B£-r««S«K 

Wr-Stc^XDB-Cfcy. (a) tt*3H*^x/\JtlZ^JSt 

(b) f*L/s/^^->oii^t»^t>^>5^W^ii 

[0 8] J:E/^ — >ttaESBIwfe^TK^B«B*fT3 
fcA(DfflBB^^;u^«y(0-«S*-rB-efc-5o 

[09] ±e/<^— >«*ss«iwfcL^rasa?tifcaaa 

/^->0)«Bt, SEM|Cj:y»S*ttfc3i?hAarti 
£0>B«£. ±EB*SIBa)B*^*-*Xtt«i:<DBi 

[010] BUS/**— VOUtfrTiSMScDzi > h^x 
6^^bti^±ffi/^->SS810)7t-*xfiI 

[011] ±E/*£ — >8»ttBlcJ:y L/S/*$ — > 

^f7t-i3Xt, T^a— £#tf>£T;u=3 y 

[01 2] ±E/<5r — >tt«»Blci3L^TBDllt/^^ — > 
t T << V U- > 3 >/ - > <b tfMte^ * ttfcBBA* 

#><D0-efc£ o 
[tt*0>I»i] 

1 4 R^jga. 7 

>«s^3£a. 1 i ptkx^-v. 1 2 ftt»gp« 

1 3 BQBftSu i 4 B«»«fRT-; 3 1 Hft*& 
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